Pleomorphic adenoma is the most common benign salivary gland neoplasm (%75-80). It is found mostly in the parotid gland in middle-aged women. The optimal treatment is superficial or total parotidectomy with facial nerve preservation, which results in local control rates of 95% or higher. Radiotherapy (RT) is indicated for ositive margins, unresectable tumours, and multifocal recurrences after prior resection. Local control rates after RT for microscopic and gross residual tumour are approximately 80% to 85% and 40% to 60%, respectively. In this article, we share our experience of 2 cases of recurrent pleomorphic adenoma. Key Words: Pleomorphic Adenoma; Radiotherapy; Treatment.
Pleomorphic adenomas are the most common benign neoplasms of the salivary glands (75-80%) (1) . The term pleomorphic defines the epithelial and connective tissue structures from which tumours originate. Although pleomorphic adenoma is often found in the parotid gland, it can also be seen in the submandibular, sublingual, or minor salivary glands. It is usually seen between 30-60 years of age and is more common in women than it is in men (2, 3) . Patients usually present with complaints of painless, slow-growing masses. About 3-4% of pleomorphic adenomas can turn into carcinoma, causing metastases and even death (4) . Rarely, benign pleomorphic adenomas can also metastasize (5) . The etiology is unclear. A study conducted in Brazil on 60 submandibular pleomorphic adenoma cases reports negative results for both Ki-67 and p53 gene mutations (6). Hamada et al.'s study on 9 recurrent pleomorphic adenoma patients and 40 patients without recurrence after surgery examines mucin expressions like MUC1, MUC2, MUC4, MUC5AC, and MUC6 and, after observing increase in MUC1/DF3 expression (by p=0,011) in 4 of the 9 recurrent patients and 3 of the 40 patients without recurrence, it concludes that this indicator may be used as a marker in predicting recurrence after surgery (7) .
In this study, we aim to review 2 patients who experienced relapse after surgery along with a survey of the related literature.
Case 1: A twenty-seven-year-old female patient was admitted to the hospital 6 years ago with swelling under the right ear. The CT imaging showed parotid masses. The patient underwent total parotidectomy due to parotid pleomorphic adenoma and was regularly followed. The imaging conducted 1,5 years showed that the patient had developed parotid mass. Considering the case as a relapse, the patient was taken to the Ear, Nose and Throat department for re-operation. The pathology result was assessed as pleomorphic adenoma. The hospital council then decided to administer postoperative radiotherapy for the patient.
Case 2: A forty-nine-year-old female patient was admitted to the hospital because of a swelling behind the ear 7 years ago. The patient underwent total parotidectomy twice for parotid pleomorphic adenoma on the right side; one seven years ago and another five years ago. Due to the recurrence of the swelling, the patient was re-admitted and the CT imaging showed another mass upon which the patient was operated for a third time (Figure 1 ).
www.jtomc.org The pathology result was assessed as pleomorphic adenoma. Once again, the hospital council then decided to administer postoperative radiotherapy for the patient. During our radiotherapy planning, we defined the tumour lodge (bed) in clinical target volume (CTV) while the planned target volume (PTV) was defined as CTV+1cm. Critical organ doses did not exceed the tolerance doses. We planned to have a target dose of 95% of PTV. Before each treatment, we obtained images with megavoltage computed tomography (MV-CT) and set the PTV localisation (localization). The patients were treated with a helical tomotherapy device. Case 1 patient received a total dose of 50Gy with a 2Gy fraction dose while our second patient was applied a radiotherapy of 54Gy ( Figure 2 ). The treatment was well tolerated by the patients; apart from grade 1 skin reactions, we did not observe any acute complications. The critical organ doses were kept at the desired dose ranges. The magnetic resonance (MR) imaging applied 10 (12) months after the treatment did not reveal any residual tumours.
Pleomorphic adenoma is a benign kind of neoplasm that is usually seen in parotid gland and rarely seen in submandibular, sublingual, and minor salivary glands (1). Surgical excision is the optimal treatment method for curing pleomorphic adenoma. However a neat surgical excision with clear margins is difficult to achieve because it is located next to the facial nerve (8) . Laccourre et al.'s study of 229 patients treated with surgery alone relates a control rate of 99.6% within a span of 10 years (2). Enucleation and extracapsular dissection were the preferred methods to treat pleomorphic adenoma in the past though today practitioners have adopted superficial or total parotidectomy as the standard surgical approach to preserve the facial nerve. Radiotherapy is indicated only when positive surgical is marginal or in cases of gross residual disease or recurrent multifocal disease. Suspicious tumor margins or tumour cultivation are no longer evaluated as RT indications. RT can be administered to inoperable patients or to patients who do not accept surgery as an option. Radiation doses in such patients are higher than the level of malignancy. In microscopic residual diseases, it is recommended to apply a single daily fraction of 66 Gy/33 fractions or two 1.2 Gy fractions with a total of 69,2-74,4 Gy per day. In gross residual diseases, the suggested daily application options are either 70Gy/35 fractions or a total dose 74,4Gy at a fraction dose of 1,2Gy. In addition, it should be kept in mind that re-excision prior to adjuvant RT may also increase the local control rate (1).
RT and surgical resection should be combined in recurrent pleomorphic adenoma because salvage surgery is less effective than complete resection at the time of initial diagnosis. In their study conducted on 108 recurrent pleomorphic adenoma patients, Wittekindt et al. have found single recurrence in 32 and multiple recurrence in 56 patients (9) . In a 25-patient study at the University of Florida, 68% of the patients have failed to be treated until the fourth surgical intervention while those who received RT have responded better to local control (8).
RT's influence on achieving local control in recurrent pleomorphic adenoma has been demonstrated in various series. Dawson and Orr's study on 311 patients between 1950 and 1971 shows that these patients were treated with surgery and adjuvant RT. In this study, 279 patients were applied 55-60Gy brachytherapy with radium needles. 28 patients were applied 50-60Gy external beam radiotherapy whereas 4 patients underwent both brachytherapy and external beam radiotherapy. Despite the secondary malignancies in 4 patients (1%) (sarcoma after 14 years in one of them; adenocarcinoma in 2 patients in 18 and 30 years, respectively; and carcinoma ex pleomorphic adenoma in the fourth patient), this study has achieved a local control rate of 97% in 301 of 311 patients along with a local control rate of 92% in 20 years (10) . A series of 34 patients with recurrence have been applied an average of 50Gy of RT at the University of California (between DISCUSSION the first and sixth recurrence) and the local control was reported to be 94% in 20 years in this study (11) . Liu et al's 29-patient series on cases with local recurrence reports a 10-year local control rate of 82% after administering 45Gy of RT (12) .
Approximately 3-4% of pleomorphic adenoma cases may turn to carcinoma (4, 5). Makeieff et al. have determined malignant transformation in 10 of 62 patients they had operated for recurrent pleomorphic adenoma (13). Wittekindt et al., on the other hand, do not report any malignant transformations in 108 patients undergoing surgery for recurrence (9) . The study at the University of Florida reports malignant transformation in 2 of the 7 patients who formerly underwent adjuvant RT for recurrent pleomorphic adenoma with further recurrence after RT (8) . Due to lack and inconsistency of data in retrospective series, it is difficult to determine prognostic factors for malignant transformation though it is likely that the duration of lesions may be increasing the likelihood of malignant transformations.
As a result, it should be stated that surgical treatment is the main option in treating pleomorphic adenoma. Adjuvant RT is useful and generally well tolerated in positive surgical margins and multi-nodular recurrence. While helical tomotherapy and intensity-modulated radiotherapy achieve target volume, desired dose, and homogeneity especially in tumours located in risky areas like the head and neck, it is possible to achieve doses within tolerance limits in the critical organ doses.
